Objectives: Behçet's disease (BD) is an immune-mediated small vessel systemic vasculitis. Human β-defensins are antimicrobial peptides associated with many inflammatory diseases and are encoded by the β-defensin family of multiple-copy genes. However, their role in BD necessitates further investigation. The aim of the present study was to investigate the possible association of BD in its various clinical forms with defensin β-4 (DEFB4) genomic copy numbers. Methods: This case-control study was conducted from January to September 2011 and included 50 control subjects and 27 unrelated Iraqi BD patients registered at Baghdad Teaching Hospital, Bagdad, Iraq. Copy numbers of the DEFB4 gene were determined using the comparative cycle threshold method by duplex real-time polymerase chain reaction technology at the Department of Dermatology of Jena University Hospital, Jena, Germany. Results: DEFB4 genomic copy numbers were significantly higher in the BD group compared to the control group (P = 0.010). However, no statistically significant association was found between copy numbers and clinical variables within the BD group. Conclusion: The DEFB4 copy number polymorphism may be associated with BD; however, it is not associated with different clinical manifestations of the disease. 
Association of Higher Defensin β-4 Genomic
Copy Numbers with Behçet's Disease in Iraqi Patients *Ammar F. Hameed, 1 Sameh Jaradat, 2 Bassam M. Al-Musawi, 3 Khalifa Sharquie, 1 Mazin J. Ibrahim, 3 Raafa K. Hayani, 4 Johannes Norgauer 2 clinical & basic research
Advances in Knowledge -As part of its genetic pathogenesis, Behçet's disease (BD) may be associated with the presence of a high number of human defensin β-4 (DEFB4) genomic copy numbers, as observed among this sample of unrelated Iraqi BD patients.
-The DEFB4 genomic copy numbers in the healthy Iraqi control group were comparable to those observed in other populations.
Application to Patient Care -BD has neither a specific diagnostic test nor a targeted course of therapy. As such, exploring the genetic basis of this autoimmune disease could improve understanding of its pathological mechanisms and promote the development of a more accurate diagnostic and therapeutic approach.
Sultan Qaboos University Med J, November 2015, Vol. 15, Iss. 2 Iraq is also known to have a relatively high prevalence of the disease. 3 Although the precise pathogenesis of BD remains unknown, genetic, immunological and environmental factors have been suggested to contribute to its development. 2 A genetic basis for BD is supported by its high prevalence in certain geographic areas, the familial aggregation of cases and a strong association with human leukocyte antigen-B51. 4, 5 Moreover, single nucleotide polymorphism studies have revealed associations with several genes, including interferon regulatory factor 1 and tumour necrosis factor-α (TNF-α). 6, 7 Human β-defensins (hBDs) are antimicrobial peptides expressed by various epithelial tissues. They are encoded by the multiple-copy β-defensin gene family, copies of which are clustered on the short arm of chromosome eight, including the human defensin β-2 gene synthesised by defensin β-4 (DEFB4). 8 This β-defensin cluster has a genomic copy number of between two and 12 copies per genome, with a mode of four copies. 9 Such variation in genomic copy numbers may play a role in innate immunity; research has shown that hBD-2 has the ability to function as a chemokine that attracts inflammatory cells, such as dendritic cells and T lymphocytes, to the inflamed tissues. 10, 11 Thus, it is possible that variations in the DEFB4 gene might influence an individual's susceptibility to immune-mediated diseases. The antimicrobial and proinflammatory nature of these β-defensins has led many researchers to hypothesise that variations in gene dosage may affect the pathogenesis of many immunological diseases. 12 Hence, the present study aimed to investigate genomic copy numbers of DEFB4 in Iraqi BD patients in comparison with normal healthy controls. Various clinical manifestations of BD were also studied in association with DEFB4 genomic copy numbers.
Methods
This case-control study was conducted between January and September 2011 and included all unrelated Iraqi patients registered at the BD Clinic in Baghdad Teaching Hospital, Baghdad, Iraq (n = 27), and randomly selected healthy control subjects (n = 50). All of the BD patients fulfilled the International Study Group criteria for a diagnosis of BD, which requires the presence of recurrent oral ulcers plus at least two of the following symptoms: recurrent genital ulcerations, typical defined eye or skin lesions or a positive skin pathergy test (a skin hypersensitivity reaction to a non-specific physical insult). 13, 14 Any patient who did not fulfil these criteria was excluded from the study. The control group included healthy individuals who donated their blood to the central blood bank after confirmation that they were free from any symptoms or signs suggestive of BD.
Blood was collected from all of the subjects and genomic DNA was extracted from peripheral blood mononuclear cells by a standard phenol-chloroform method at the Department of Pathology in Baghdad Medical College, Baghdad. Samples were then stored at -20 °C and delivered to the Department of Dermatology at Jena University Hospital, Jena, Germany. DNA concentrations and quality were then determined with a NanoDrop 1000 spectrophotometer (Nanodrop Technologies Inc., Thermo Fisher Scientific Inc., Wilmington, Delaware, USA) using the following settings: optical density (OD) at 260/280 ~1.8 and OD at 260/230 = 2.0-2.2. Samples were anonymised and the genomic copy number analysis was performed by individuals who were blinded to the relevant clinical information. Diploid DEFB4 genomic copy numbers (GenBank: AF040153.1) 15 were determined by a duplex realtime polymerase chain reaction (PCR) technique as described by Jaradat et al. 16 Briefly Data were presented as the mean estimated copy numbers of DEFB4. Each single genomic copy number estimate was rounded to the nearest integer number. Comparisons between the study groups were performed using an unpaired Student's t-test to assess the differences in the means ± standard deviation of DEFB4 genomic copy number values. Pearson's Chisquared test was used to analyse categorical data. All P values were two-sided and statistical significance was set at P ≤0.05.
This study was approved by the Ethical Committee of the Iraqi Board for Medical Specializations (approval #3) according to the principles of the Declaration of Helsinki. All subjects gave informed consent for inclusion in this study.
Results
A total of 27 BD patients were recruited along with 50 healthy controls. No significant difference in age (P = 0.33) or gender (P = 0.57) was found between the groups [ Table 1 ]. The DEFB4 integer genomic copy number range was 3-7 copies per diploid genome in BD cases compared with 2-6 copies in the control group. The mean was 4.44 ± 1.15 copies versus 3.80 ± 0.92 copies in the BD and control groups, respectively. The DEFB4 genomic copy number was significantly higher in BD cases than in controls (P = 0.01) [ Figure 1 ]. No association was found between the clinical presentations of BD and DEFB4 genomic copy numbers [ Table 2 ].
Discussion
High DEFB4 genomic copy number values have been reported in patients with psoriasis and chronic obstructive pulmonary disease. 17, 18 Previous studies have also demonstrated increased DEFB4 messenger ribonucleic acid expression of these copy number variations on the cellular level and in the mucosal tissues of the colon, upper airways and psoriatic skin. 9, [18] [19] [20] In a large Chinese sample, significantly higher DEFB4 gene numbers were observed among patients with systemic lupus erythematosus and anti-neutrophil cytoplasmic antibody-associated small vasculitis with a mean genomic copy number of 3.98 and 4.05, respectively. 21 Jansen et al. presented evidence that both genomic copy number and pro-inflammatory cytokines affect the biological levels of hBD-2. 20 BD is a good example of a disease rooted in immunological disturbance mediated by cytokines derived from T-helper lymphocytes, such as TNF-α, which acts as a mediator in the initiation and propagation of BD. 22 In this context, TNF-α is a common inducer of DEFB4 expression. 18 Possible mechanisms underlying the uncontrolled inflammatory response seen in BD to infection or other environmental triggers are either a high basal level of hBD-2 occurring in genetically susceptible individuals with high DEFB4 genomic copy numbers or high levels of hBD-2 induced through the stimulation of TNF-α. It is notable that the oral epithelium, the main site of involvement in BD, has enriched hBD-2 expression. 23 The BD patients in the present study showed significantly higher DEFB4 copy numbers than the healthy controls. Such an association between DEFB4 copy numbers and BD has not been previously reported. However, no significant relationship was observed between genomic copy number variations of DEFB4 and the various clinical manifestations of BD.
The results obtained from the current study were not consistent with previous research from South Korea, which found no significant correlation between DEFB4 copy numbers and BD. 24 These contradictory results could be due to several reasons. It is well known that the effect of variation in β-defensin genomic copy numbers is regarded as complex, rather than simple, copy number variation; this is difficult to evaluate in small-or moderate-sized case-control studies. As a result, very few good candidate genes have been accurately studied in genomic association trials. 25 The results of Aldhous et al. support this observation; in spite of a large sample size, they failed to replicate both the previously reported high and low genomic copy numbers of DEFB4 among patients with Crohn's disease. 19, 26, 27 In addition, discrepancies in assay reliability could play a role in explaining differences in the obtained results as well as the difference between the paralog ratio test used in the Korean study and the quantitative PCR assay used in the present study. 24 However, Fernandez-Jimenez et al. demonstrated that both techniques can produce comparable DEFB4 results with the use of optimum DNA normalisation and high-quality genomic DNA. 28 Nevertheless, it is known that DEFB4 copy numbers vary between ethnicities; 29 this might account for the differences observed between the studied Iraqi and Korean populations. 24 Genetic heterogeneity was observed in the β-defensin gene cluster among 67 populations; this may have been due to selection. 30 Such genetic heterogeneity may differ along geographical or racial lines in different populations.
One of the limitations of this study was the small sample size. It is important to note that the current study simply presents the significantly higher counts of mean DEFB4 genomic copies in BD, drawing attention to a possible pathological association. Further research should focus on the influence of these results on hBD-2 levels both in the peripheral tissues (especially the orogenital mucosa) and serum of BD individuals. Nevertheless, the present study is the first to analyse DEFB4 in a cohort of healthy Iraqi men and women. The median genomic copy number found among this group was similar to the modal diplotype genomic copy numbers observed in seven different populations. 12 A large-scale multicentre study is recommended to validate the results of the present study and to investigate the functional consequences of these copy number variations in terms of hBD-2 protein expression.
Conclusion
There was an association between BD and DEFB4 genomic copy numbers among the studied Iraqi subjects, with BD patients having significantly higher DEFB4 genomic copy numbers than the control group. This suggests that high DEFB4 genomic copy numbers may be associated with susceptibility to BD. However, no association was found between DEFB4 genomic copy numbers and the different clinical manifestations of BD. Among the healthy Iraqi control group, the median DEFB4 genomic copy number was comparable to numbers observed in other populations.
c o n f l i c t o f i n t e r e s t
The authors declare no conflicts of interest.
